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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 



Claims 10, 12, 13, 15, and 17-18 and 20 are rejected under 35 U SC 103(a) as being unpatentable 
over Farrington et al in 3,903,025 in view of Boenigk et al in 5,262,043 

The aforementioned claims of the instant application are directed towards a method of 
manufacturing a carbon bonded refractory product, comprising: 

• Using organic binder agents comprising: 

o a powdery graphitable coal-tar pitch with a benzo[a]pyrene content less than 500 ppm, a 
softening point of over 180 Celsius and a coking value of at least 80% 

• where the coal tar pitch is distilled in a first distillation stage 
under normal or reduced pressure 

• distilling a residue of the first distillation stage under a pressure of no more than 1 mbar in an 
evaporator with a temperature that ranges from 300 to 380 Celsius, where the residue has a mean 
residence time of 2 to 10 minutes 

o a graphitable binder agent that is liquid at room temperature with a coking value of at least 
about 15% by weight and a benzo[a]pyrene content less than 500 ppm, where this agent is 
anthracene oil 

• Mixing the organic binder agents and refractory granulations to form a mixture 



• Adding carbon black or graphite to Said mixture 

• Transferring said mixture to a molded body 

• Heat treating said mixture at a temperature of 150 to 400 Celsius 

3,903,025 teaches the process of making refractory bricks from dead burned magnesite 
(refractory granulation), carbon black (Relevant to Claim 17-. 18), alkyd resin (oil modified 
alkyd), lignosulfonates, and pitch. The aforementioned ingredients are first mixed thoroughly 
and were molded and pressed into bricks. In order for this molding to occur, the mixture would 
inherently be "transferred to a molded body" although this statement isn't explicitly made by 
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3,903,025. Finally, the bricks are fired at a temperature between 270 and 300 Celsius (Relevant 
to Claim 10; See Example 1-7, Column 7 and 8). 

3,903,025 does not teach the use or process of producing a coal tar pitch with the properties 
outlined by the instant claims, where in 3,903,025 a more generic pitch is used. 

5,262,043 teaches the process of producing an organic binder and simple refractories, making 
use of this organic binder. The process begins by attaining a pitch from a residue of the primary 
distillation of coal tar, which normally occurs at an elevated temperature at normal pressures. 
This coal tar is then distilled in a second distillation stage at a temperature of 300 to 380 Celsius, 
at a pressure below 1 mbar. This process occurs in various types of evaporators, such as thin 
layer evaporators, spray film 

evaporators, and rotating evaporators (Relevant to Claim 12; See Column 1, line 56- 
Column 2, line 35). Standard tests were then performed to determine the softening 
point, coking residue and benzo[a]pyrene content of the distilled coal tar (See Column 

3). Specific examples were performed showing that the resulting coal tar pitch had the 
following properties: 

Second distillation performed at 300 Celsius (EXAMPLE 1): 
BAP-content: 35 ppm 

Softening temperature: between 156 and 194 
Average stay period (residence time): 5 minutes 
Coking value: 83.3% 



Second distillation performed at 340 Celsius (EXAMPLE 2): 
BAP-content: 20 ppm 

Softening temperature: between 193 and 237 
Average stay period (Residence time): 5 minutes 
Coking value: 88.5% 

In the above examples, the softening temperature is taken as being between the beginning of 
melting and the Termination of Melting as stated by the patent (See Column 2, lines 16-23) 
(Relevant to Claim 15). 



The pitch as made in Example 1 above was then mixed with an anthracene oil (graphitable 
binder agent), having 40 ppm benzo[a]pyrene to create a binder. This was made using 72 parts of 
the pitch as in example 1 and 28 parts of the anthracene oil (Relevant to Claim 10 and 13; See 
Example 4). The resultant binder had 40ppm benzo[a]pyrene and a coking value of 63.8% (See 
Properties in Column 4). Therefore the organic binder of 5,262,043 is made up of coal tar pitch 
and anthracene oil, where coal tar pitch would have to be added and mixed at a finite rate. 
Therefore, the coal tar pitch and anthracene oil mixture must inherently still be liquid at some 
point and have a coking value of at least 15%. At this point the amount of pitch in the 
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anthracene oil, which is also a high boiling aromatic oil is between 10 and 65% by weight. This 
is true because the two components of the mixture are of the same composition and would 
inherently have the same properties because of this. At this point, the mixture of pitch and oil 
could be considered the "liquid graphitable binder" of the claims, while the pitch that is to be 
further added is considered the "powdery graphitable coal tar pitch" After this point is reached, 
more coal tar pitch is added until there is 72 parts pitch to 28 parts anthracene oil. 



Furthermore in reference to the organic binder as a whole (Relevant to claims 10, 12-15), the 
pitch of the instant application has been stated to be the same as that of 5,262,043 by the 
applicant, as evidenced by the International Preliminary Report on Patentability, where the ISA 
states on page 4 of the translation, "As the applicant himself already admitted, this coal-tar pitch 
is identical to the coal-tar pitch in the [instant] application." The final product of this process 
would be a refractory product with graphite-like carbon structure comprising a content of 
benzo[a]pyrene of less than 50 mg/kg, which stems from the fact that the components making up 
the refractory product all have a benzo[a]pyrcne content of 50 mg/kg or less (Relevant to Claim 
19). The graphite-like carbon structure would be produced from firing the carbon black in the 
composition, as well as graphitizing the binding agents. 

It would have been obvious to one of ordinary skill in the art to use the organic binder agents of 
5,262,043 in the process of 3,903,025, in place of Farrington's binder. This new process would 
make a product comprising magnesite, carbon black, anthracene oil, and pitch. The anthracene 
oil and pitch would have all of the characteristics of the two binder products as seen in 
5,262,043, most importantly their low benzo[a]pyrene content. This combination would provide 
a refractory body with graphite-like carbon structure comprising a content of benzo[a]pyrene of 
less than 50 mg/kg, which stems from the fact that the components making up the refractory 
product all have a benzo[a]pyrene content of 50 mg/kg or less (Relevant to Claim 19). The 
graphite-like carbon structure would be produced from firing the carbon black in the 
composition, as well as graphitizing the binding agents. Low levels of carcinogenic material in 
the refractory means that it is safer to work with and around and would comply with current 
standards regarding such products. This reason provides sufficient motivation to combine the 
two inventions, which are also from analogous arts of production of refractory binders using coal 
tar pitch. Furthermore, 5,262,043 explicitly mentions that it could be used for all binding 
purposes that conventional pitches can be used for (See Column 3, lines 55-57). 5,262,043 is 
silent as to the crystalline structure of his binder, but the binder must also be of an anisotropic 
structure. The binder of 5,262,043 is of the same composition and goes through the same 
processing steps as that of the instant claims so it must also inherently have the same structure 
and characteristics. 



2. Claims 1 1 and 14 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farrington et al in 3,903,025 in view of Boenigk et al in 5,262,043 and further in view of 
Hildinger et al in 3,285,760. 
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Claims 1 1 and 14 of the instant application further define the organic binding agent used in the 
method of making the refractory body. These claims state that the organic binder agents 
comprise .5 to 4% by weight of the powdery, graphitable coal tar pitch and 1.3 to 4% by weight 
of said graphitable binder agent. The coal-tar pitch further has a mean grain size of 10 to 500 
microns. Please refer to the previous 103 rejection to gain insight into the other claim limitations 
as well as the teachings of the prior art in 5,262,043 and 3,903,025. 



3,285,760 teaches the production of a refractory body using various metal oxides, and a coal-tar 
pitch/heavy oil binder. Specifically the coal tar pitch of 3,285,760 has a particle size that passes 
through a 65 Tyler mesh, meaning that the particle size is less than 230 microns. 3,285,760 goes 
on to teach the amount of binder to be used in the refractory body, where 2.4% of this coal-tar 
pitch, and 3.7% of heavy oil by weight are used in the refractory. These two weight percents as 
well as the particle size read on claims 1 1 and 14 directly (Relevant to Claims 1 1 and 14; See 
Example 1, Column 3. 

It would have been obvious to one of ordinary skill in the art to combine these two inventions as 

the use of the binding agents as disclosed by 3,285,760 would improve the properties of the 

refractory body made from the pitch of 5,262,043 using the process 

of 3,903,025. The correct amount of oil and pitch would create an exemplary body with 

increased properties. The disclosures of 5,262,043 and 3,903,025 do not disclose the 

amount of both binder and pitch used. Although 3,903,025 uses 3% alkyd resin (a 

binder) and 2% pitch in its composition (See Table 1), it is not inherent that an 

anthracene binder would be used in the same proportion. However, 3,285,760, which 

uses a heavy oil at 3.7% Shows that these two oils are replaceable in 

relatively similar amounts. The use of the proportions and particle size as disclosed by 

3,285,760 in the organic binder of 3,903,025, which would then be used in the 

production of a refractory body as outlined by 5,262,043 would have been obvious to 

one of ordinary skill in the art in order to create a solidified body, which would not crack 

or suffer from other deficiencies. The particle size of the pitch is an important 

parameter, due to the fact that the binder must be used to "bind" refractory particles. An 

optimal particle size, as taught by 3,285,760, would ensure that the refractory particles 

create a uniform refractory body. This body would also exhibit better properties than 

other carbon bonded refractories, as it would contain fewer carcinogens. All of these 

inventions represent analogous art, as they all refer to carbon banded refractories. 

Claims 16 rejected under 35 U.S.C. 103(a) as being unpatentable over Farrington et al in 

3,903,025 in view of Boenigk et al in 5,262,043 and further in view of Crawley in GB- 690,859. 

Claims 16 of the instant application further defines the method of making the refractory body. 
This claim' states that a naphthenic oil is added to the coal-tar pitch before mixing and the 
naphthenic oil does not dissolve the pitch. Please refer to the first 103 rejection to gain insight 
into the other claim limitations as well as the teachings of the prior art in 5,262,043 and 
3,903,025. 
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Crawley teaches the use of kerosene, petrol, turpentine, or white spirit (referred to in the US as 
naphtha) as a lubricant in the manufacture of refractory bodies bonded by carbon pitch (Line 46- 
52). All of these oil based products are considered naphthenic oils. It is stated by Crawley that 
these lubricants would not dissolve the pitch (Line 47), and cause the refractory to be more easily 
molded. As Crawley does not use an anthracene oil in his teachings, it is not stated whether this 
naphthenic oil should be added before or after the anthracenic; however, Crawley states that the 
naphthenic oil interacts with the surface of the pitch (Lines 53-61). This interaction would 
obviously occur more readily when the naphthenic oil was added to the pitch first (i.e. before 
mixing occurred). The inclusion of a naphthenic oil, as taught by Crawley, into the organic 
binder of 5,462,043 would have been obvious to one of ordinary skill in the art at the time of the 
invention, because the inclusion of such an oil would increase the density of the refractory and 
would cause production to be easier. The motivation for this improvement is taken directly from 
Crawley's patent, where it is stated that "the composition is more easily consolidated on ramming 
or moulding" and would avoid the disadvantages of a "relatively high porosity" and the creation 
of "swelling and distortion" during molding (See Lines 10-20 and Lines 54-65). 



Response to Arguments 

2. Applicant's arguments filed 3/4/2008 have been fully considered but they are not 
persuasive. The applicant alleges that the difference between the binding agent of Boenigk and 
the instant claims is based on the fact that Boenigk's binding agent is solid at room temperature. 
The binding agent of Boenigk is 72 parts coal tar pitch and 28 parts anthracene oil. The coal tar 
pitch must have been mixed at a finite rate with the anthracene oil, so at some point during this 
process it would be in a liquid state, have a coking value above 15%, and the proportion of coal 
tar pitch to anthracene would also be between 10 and 65% by weight. Under this reasoning the 
coal tar pitch and graphitable liquid binder agent of Boenigk read on the instant claims at some 
point. 

3. Applicant further argues that Hildinger does not teach a graphitable binder that is a liquid 
at room temperature with a coking value of at least about 15% by weight as claimed, where it is 
stated that anthracene oil only has a coking value of 2%. The fact that anthracene oil's coking 
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value is 2% is noted, but Hildinger was not relied upon to teach the binding agent, only the 
proportion of a binding agent to use in a refractory body. Furthermore, the graphitable binder in 
the case of Farrington in view of Boenigk in view of Hildinger is a mixture of anthracene oil and 
coal tar pitch, not just anthracene alone. 

4. Applicant argues that Farrington does not teach a pitch with anisotropic structure as well, 
but Farrington is not relied upon to teach the binder, where this reference is used primarily to 
show that binder, carbon black, and magnesite can be used to make a refractory. The binder of 
Farrington is replaced with the binder of Boenigk, who's binder is of the anisotropic structure 
inherently. 

5. In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

The objections to the claims and the rejection of now cancelled claim 19 are withdrawn. 
Finally, the applicant states in his response that a supplemental IDS has been submitted in place 
of the noncompliant IDS submitted July 14, 2006. Such a document has not been received. 
Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew E. Hoban whose telephone number is (571) 270-3585. 
The examiner can normally be reached on Monday - Friday from 7:30 AM to 5 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry Lorengo can be reached on (571) 272-1233. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jerry A Lorengo/ 

Supervisory Patent Examiner, Art Unit 1793 
meh 



